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(57) Abrége/Abstract:

The present invention relates to a door of the type having two parallel guide rails, a plurality of guide means (10, 50), which are
adapted, when the door moves, to be guided by and run along the guide rails, a plurality of neighbouring door leaf panels (2),
which at opposite ends are connected to the associated guide means (10) of said plurality of guide means, and a bottom panel
(4) which Is pivotally connected to an adjoining panel (2) of said door leaf panels and, via releasable joints, connected to two
assoclated bottom guide means (50) among said guide means. The Invention Is characterized in that the two bottom guide
means (50) of the bottom panel (4) are each connected to an adjoining guide means (50) of a door leaf panel (2) adjoining the
bottom panel (4), by means of coupling element (60), and that said releasable joints are arranged between said coupling
element (60) on one hand and said bottom panel (4) on the other hand, such that said bottom panel (4), If subjected to such load
that said joint Is released, can swing outwards, while said coupling elements (60) and said bottom guide means (50) are kept in
position relative to the remaining guide means (10) and door leaf panels (2).
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(54) Title: BUMP-RESISTANT DOOR

(87) Abstract

The present invention relates to a door
of the type having two parallel guide rails,
a plurality of guide means (10, 50), which
are adapted, when the door moves, to be
guided by and run along the guide rails, a
plurality of neighbouring door Ieaf panels (2),
which at opposife ends are connected to the
associated guide means (10) of said plurality
of guide means. and a bottom panel (4) which
is pivotally connected to an adjoining panel
(2) of said door leaf panels and, via releasable
joints, connected to two associated bottom
guide means (50) among said guide means.
The invention is characterized in that the two
bottom guide means (50) of the bottom panel
(4) are each connected to an adjoining guide
means (50) of a door leaf panel (2) adjoining
the bottom panel (4), by means of coupling
element (60), and that said releasable joints
are arranged between said coupling element
(60) on one hand and said bottom panel (4)
on the other hand, such that said bottom panel
{(4), if subjected to such load that said joint
is released, can swing outwards, while said
coupling elements (60) and said bottom guide
means (50) are kept in position relative to
the remaining guide means (10) and door Ieaf
panels (2).
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BUMP-RESISTANT DOOR

The present invention relates to a bump-resistant

door, more specifically a door comprising a plurality

of successive panels, which at their opposite terminzl

edges are connected to guide rails via a plurality of
5 gulide means.

Doors of this type, such as overhead sliding doors,
are frequently subjected to the risk of being bumped into
or subjected to a similar impact, especially at the lower
part of the door, when the door is almost open or partly

10 closed. Such bumps or impacts can cause serious damage
to the door and to the colliding object, such as a fork
truck. In conseguence, expensive repair work will be
necessary and the door will be useless for some time,
which can be especially problematic if the door is used

15 as an exterior door.

US-A-4,676,293 discloses, as a solution to the
above-mentioned problem, an overhead sliding door in
which the joint between the terminal edges of the bot-~
tom panel and the respective gulde means is releasable

20 in case of an impact, such that the bottom panel, when
bumped into, can pivot laterally in one or the other
direction, depending on the direction of impact. The
gulde means, which constitute joints between the termi-
nal edges of the panels and the guide rails, consist of

25 rollers which run in the guide rails and which are each
connected, via a shaft, to hinges joining the panels.
Each of the two bottom rollers in the respective guide
rall is via a shaft connected to a respective bottom
mounting element, which is fixedly mounted on the cor-

30 responding side of the bottom panel immediately above the
lower edge of the bottom panel. To release the releasable
Joint, the bottom panel must, when bumped into, deflect
laterally, such that the two side edges of the bottom
panel are moved away from the respective guide rail. The

35 increased distance which thus arises between the panel
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edge and the guide rail implies, provided that the
deflection is sufficiently great, that the two terminal
edges of the bottom panel are separated from the raspec-
tive bottom roller by the corresponding shafts being
axially moved outwards away from the associated bottom
mounting element and being disengaged therefrom. Thus,
the bottom panel must be sufficientiy flexible to allow
the requisite deflection when subjected to an impact.

To prevent, for reasons of security, the bottom
panel from being laterally swung out when the door is
completely closed, it is suggested that the horizontal
lower edge of the bottom panel be provided with a rubber
strip, which, on complete closing of the door, is firmly
pressed against the base, thereby preventing rotation of
the bottom panel.

Even if the solution according to US-2A-4,676,293 may
confer certain advantages in impact resistance, compared
with other constructions without a pivotable bottom
panel, some deficiencies remain, which the present inven-
tion has for its object to eliminate.

One drawback of the door according to US-A-4,676,293
is that it is not possible, which in many cases is pre-
ferred, to attach ropes or chains to the lowermost part
of the bottom panel, for balancing/driving the door,
since this lowermost part is swung out when bumped into.
Moreover, the door cannot be used in combination with the
type of safety devices as disclosed in, for instance, EP-
B1-0 325 602, said safety device comprising signalling
means extending below the lower edge of the bottom panel
and adapted to emit a light beam or the iike under and at
a distance from the lower edge of the door, and said
safety device being adapted to stop or reverse the door
if said light beam is blocked by an object during the
closing motion. If such a safety device should be mounted
on the bottom panel of the door according to US-A-
4,676,293, the entire safety function would be eliminated

as soon as the bottom panel swings aside. Moreover, elec-
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tric wiring to such a safety device would be difficult to
accomplish in a simple manner.

A further drawback of the door according to US-A-
4,676,293 is that, after the occurrence of an impact and
the shaft of the respective bottom roller has slid out of
i1ts corresponding bottom mounting element, the two bottom
rollers are completely separated from the door leaf as
well as the guide rails and therefore can fall down and
be damaged. This complete separation also implies that it
will be complicated and time-consuming to restore the
door to working order.

The door according to US-A~-4,676,293 also suffers
from the drawback that the bottom panel must be flexible
to make the release mechanism function, thereby restrict-
ing the field of application of the door.

The object of the present invention is +to solve the
above-mentioned problems of prior-art technique.

More specifically, the object of the invention is
tO provide a door of the type mentioned by way of intro-
duction, which comprises a laterally pivotable bottom
panel, but which still permits effective mounting of
drive and balancing means allowing the mounting of safety
devices of the type disclosed in the above-mentioned EP-
B1-0 325 602, which is easy to restore to working order
after being bumped into or subjected to a similar impact,
and which renders it possible to manufacture the bottom
panel in a rigid or less flexible design.

These objects are achieved by an overhead sliding
door according to claim 1, preferred embpdiments being
defined in the accompanying independent élaims.

The invention will now be described in more detail
by means of a non-restrictive embodiment, reference being
made to the accompanying drawings.

Fig. 1 is a broken-away front view of a lower part
of an embodiment of an inventive door provided with a
pivotable bottom panel.
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Fig. 2 is a side view corresponding to Fig. 1, taken
along line II-II.1. o

Fig. 3 is a top plan view corresponding to Flg 1,
taken along line III-III. -~ R o
Fig. 4 is a broken-away front view of the embodiment

in Figs 1-3, supplemented with ad%}tional components.

Fig,-:5 is a side view of the embodiment in Fig. 4,

taken along line V-V. wmjd
2

Fig. 6 is a side view showing the bottom panel in
Figs 4 and 5 in a swung-out position.

Figs 1-3, to which reference it first made, illu-
strate a lower side part of a door designed according to
the invention. A corresponding, but inverted construction
is to be found at the opposite side of the door.

Fig. 1 shows part of a door leaf panel 2, which
adjoins a subjacent bottom panel 4. A link element 6,
which is not described in more detail here, extends
between the panels 2 and 4 and permits mutual rotation of
the panels around the axis designated A. The link element
is shown in a sectional view in Fig. 6 and is described
in more detail in Applicant's Swedish patent application
entitled "Door panel"”, which has the same filing date as
the present application and to which reference is made
for further description of the link element §.

The extension of the link element 6 comprises a
guide means 10 which is rotatable around the axis A and
adapted to engage with and be guided by a guide rail (not
shown). The guide means 10 comprises, as shown in Fig. 3,
a U-shaped guide block bracket 12 screweg to a guide
block 14. The block 14 is formed with a substantially
Cylindrical groove 16 to be able to be guided by and
slide along the guide rail.

The base of the guide block bracket 12 is connected
by means of a screw 8 with a hinge device joining the
panels 2 and 4. The hinge device is mounted around a bush
18, which supports - from the right to the left starting
from the guide means 10 - a washer 20, a slideway lining
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22, the guide block bracket 12, a slideway lining 24, a
lower coupling plate 26, a slideway lining 28, an upper
coupling plate 30, a slideway lining 32, a washer 34, a
lower coupling plate 36, an upper coupling plate 38 and a
hinge plate 40. Guide means identical with or similar to
the guide means 10 are arranged at the corresponding link
elements between other neighbouring panels along the rest
of. the door.

Fig. 1 further i1llustrates a bottom guide means 50
associated with the bottom panel 4 and comprising a guide
block bracket 12 and a guide block 14 of essentially the
same design as in the adjoining guide means 10. The guide
means 50 is, by means of a screw 52, rotatably connected
To two lower coupling plates 54 and 56.

The bottom guide means 90, which guides the motion
of the lower part of the bottom panel 4 along the guide
rall, is connected to the adjoining guide means 10 via a
rigid coupling sectional element 60, whose length cor-
responds to the height of the bottom panel 4. The coup-
ling sectional element 60 has esgentially the form of a
hollow I-beam. The upper coupling plates 30 and 38 are,
by means of a screw 62, fixedly connected to the upper
end of the coupling sectional element 60, and the lower
coupling plates 54 and 56 are, by means of a screw 64,
fixedly connected to the lower end of the coupling sec-
tional element 60. Fig. 1 shows at the top how a corre-
sponding coupling device is adapted to be connected
between the guide means 10 and the next, superjacent
guide means. .

The hinge plate 40, which is mounte& on the bush 18
for rotation around the axis A, can rotate relative to
the plates 30 and 38 and, thus, relative to the coupling
sectional element 60 and the bottom guide means 50. This
rotation of the hinge plate is, however, normally blocked
by a releasable joint, as will be discussed below. The
end of the hinge plate 40 is inserted and screwed into a
groove (see Fig. 3) of a hinge sectional element 66,
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whose length corresponds with the length of the coupling
sectional element 60 and which, when sald releasable
joint is not released, extends in parallel with and imme-—

diately adjacent the coupling sectional element 60, as
shown in Figs 1 and 3. ¢

A mounting element 68 is_&é?é%ted and locked in the
lower end of the groove of thﬁhinge sectional element 66
and projects a distance beigﬁ the hinge sectional element
66. A locking plate 70 is, by means of a screw 72, two
washers 74 and a nut 76, rotatably connected with the
mounting element 68. The nut 76 is tightened to such an
extent that the locking plate 70 can be rotated only if
a certain frictional moment is overcome, the desired
release force being set by adjusting the nut 76.

The locking plate 70 has in its end facing away from
the screw 72 a groove 78, which at one end is open and in
which the end of the screw 52 is received. As is evident
from Fig. 1, a collar nut 80 is screwed to the outer end
of the screw 72 so as to form a groove for receiving the
locking plate 70.

As shown in Figs 1 and 2, the bottom panel 4 is,
along its terminal edge 4', supported by the hinge sec-
tional element 66. If the bottom panel 4 is subjected to
lateral forces owing to an impact, the lateral forces
will be transmitted to the locking plate 70, which
implies that the releasable joint is released by rotation
of the locking plate 70, whereby the groove 78 can be
disengaged from the screw 52 such that the hinge sec-
tional element 66 and, thus, the bottom panel 4 can swing
out in the direction of impact. ;

It is understood that it is possible, in the con-
struction in Figs 1-3, to connect a pulling means, such
as chain or a rope included in a balancing and/or drive
device, to the rigid connection between the guide means
10 and 50, for example to the screw 52. The balancing
and/or drive function will thus be completely unaffected

by a possible release of the releasable joint 70/52 and
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the swinging out of the bottom panel 4, and a continued
operation of the door will therefore be possible also in
such a condition.

The resetting of the bottom panel 4 and the releas-
able joint after being subjected to an impact obviously
is very simple and quick +o accomplish.

Reference is now made to Figs 4 and 5, which illu-
strate the construction in Figs 1-3 supplemented with
additional components. First, the bottom panel 4 is, at
its lower edge 4", provided with a U-shaped reinforcing
sectional element 100 of aluminium, which extends along
the entire lower edge of the bottom panel 4 to make this
more resistant to impact. Moreover, a per se known, bag-
shaped seal@ng device 102 of a plastics~coated fabric is,
at the lower edge of the bottom panel 4, attached to
plastic strips 104.

The construction in Figs 4 and 5 is further supple-
mented with a safety device for emitting an infrared beam
under and parallel to the sealing device 102, said safety
device being adapted to stop or reverse the door, if the
beam is interrupted during the closing motion. The safety
device comprises an infrared radiator on one side of +he
door, and an infrared detector on the other side of the
door. The component 106 schematically illustrated in Figs
4 and 5 can thus consist of, for example, the infrared
radiator, the infrared detector being correspondingly
positioned on the opposite side of the door. The infrared
radiator 106 is mounted on a lower part 108 of a verti-
cally movable sliding rail 110, which is, vertically dis-
placeably mounted in the space of the cohpling sectional
element 60, that is designated 112 in Figs 3 and 5.

The door is shown in its closed position in Figs 4
and 5, and when it begins to move upwards when opening,
the sliding rail 110 will move downwards a distance rela-
tive to the panel, whereby the infrared radiator 106 will
be positioned on a level below the lower edge of the
sealing device 102 so as to be:able to emit said infrared
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beam to the infrared detector, which is correspondingly
mounted and which will be positioned on the same level as
the infrared radiator 112. For a more detailed descrip-
tion of this safety device, reference is made to the
above-mentioned EP-B1-0 325 602.

Damping blocks 114 and 116 are arranged under the
guide means 50 and the lower part 108 of the guide rail
110, respectively. A holder 118 serves to position the
wiring to the infrared safety device.

For preventing impermissible or unintentional swing-
ing-out of the bottom panel 4 when the door 1s closed,
the construction in Figs 4 and 5 is supplemented with an
upwardly open space. 121 at the bottom plate 122, defined
by a wall 124. When the door is in its closed position,
as shown in Figs 4 and 5, the locking plate 70 is posi-
tioned in the space 121, which prevents rotation of the
locking plate 70 and, thus, release of the joint.

Fig. 6 shows by full and dashed lines how the bottom
panel 4, when subjected to an impact, can pivot outwards
in one or the other direction. It should be particularly
noted that the link element 6 in this embodiment of the
invention is centred relative to the panels 2 and 4 in
the direction of thickness thereof. Reference numeral 118
in Fig. 6 designates the above-mentioned guiding rail..
which is received in the groove 16 of the guide block 14.

The above-described embodiment of the invention can
be modified in various ways, without deviating from that
defined in the accompanying claims. |

A possible modification is to divide the bottom
panel 4 into a plurality of separately ﬁivotable parts
beside each other, interconnected by means of convenient

releasable joints. A further possibility is to manufac-
ture the bottom panel 4 from two fixed edge panels and
one or more intermediate, pivotable panels connected to
the edge panels by means of convenient releasable joints.
The bottom panel 4 can also be made with a greater height
than the remaining panels. A possible variant is to make
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the bottom panel 4 and the adjoining panel 2 function
together as a pivotable door section relative to the
other panels.

Other types of releasable joints than the one shown
above are useful for the invention, for example spring-
loaded pins, breakable joints etc.

The door can, if necessary, be supplemented with
means adapted to sense when the bottom panel 4 is swung
out and then stop or reverse the door and/or produce an
alarm signal.

The sliding rail 110 for the infrared safety device
can also be slidingly mounted in the guide blocks 14 in
the vertical groove of each block, which in Fig. 3 is
designated 120.

In a possible modification of the above described
embodiment, the bottom panel 4 may consist of a central,
pivotable part and two fixed lateral parts. The lateral
parts may then be considered to constitute part of the
respective coupliqg element 60. The releasable joint can
then be moved closer to the centre of the door leaf to a
corresponding degree.
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1. A door, comprising two parallel guide rails
5 (118), a plurality of guide means (10, 50), which are
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adapted, when the door moves, to be guided by and run
along the guide rails, a plurality of neighbouring door
leaf panels (2), which at opposite ends are connected to
the associated guide means (10) of said plurality of
guide means, and a bottom panel (4), which is pivotally
connected to an adjoining panel (2) of said door leaf
panels and, via releasable joints, connected to two asso-
ciated bottom guide means (50) among said guide means,
Characterised in that the two bottom guide
means (50) of said bottom panel (4) are each connected to
an adjoining guide means (10) of a door leaf panel (2)
adjoining said bottom panel (4), by means of coupling
elements (60), and that said releasable joints are
arranged between said coupling element (60) on one hand
and saild bottom panel (4) on the other hand, such that
said bottom panel (4), if subjected to such load that
said joint is released, can swing outwards, while said
coupling elements (60) and said bottom guide means (50)
are Kept in position relative to the rémaining guide
means (10) and door leaf panels (2).

2. The door as claimed in claiml, charac-
terised in that said coupling élement (60) is
formed as a rigid body.

3. The door as claimed in claim 1 or 2, char -
acterised in that said coupling ;lement (60) is
connected to a pulling means, such as a chain or a rope,
included in a balancing device.

4. The door as claimed in any one of the preceding
claims, characterised in that said coupling
element (60) is connected to a pulling means, such as a
chain or a rope, included in a drive device for the open-
ing and closing motion of said door.

g}¢g
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5. The door as claimed in any one of the preceding
claims, characterised in that said coupling
element (60) is connected to safety means (60, 108, 110)
which are adapted to emit, under and at a distance from
the closing edge (102) of said door, a light beam or the
like.

6. The door as claimed in any one of the preceding
claims, characterised in that said releasable
joint is a friction joint.

7. The door as claimed in claim 6, charac-
Terilsed in that sald releasable joint comprises a
combination of a pin (52) and a locking plate (70), which
has a groove (78) open at one end and adapted to receive
said pin (52) in the non-pivoted normal position of said
bottom panel (4) and which is so rotatable, while over-
coming a friction moment, that said pin (52) can leave
the groove (78) of said locking plate (80), if said lock-
ing plate is rotated a predetermined angle relative to
sald normal position.

8. The door as claimed in any one of the preceding
claims, characterised by a hinge plate (40,
66) arranged at the respective coupling element (60),
said hinge plate being rotatably connected to said coup-
ling element (60) and extending along a corresponding
terminal edge (4') of said bottom panel (4) and being
connected thereto.

9. The door as claimed in claim 8, charac-
tTerised in that it further comprises a locking

means (121, 124), which is arranged at a. lower part

(122) of the door opening and adapted, when said door is
closed, to prevent swinging out of said bottom panel (4).
10. The door as claimed in claims 7 and 9,

Ccharacteriised in that said locking means (121,
124) 1is arranged at the surface (122) against which the
door leaf closes, said locking means forming an upwardly
open space (121) for receiving said hinge plate (40) and/
or said locking plate (70), when closing the door.
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